We report a case study of a mature primary care-based accountable care organization that is both a health plan and a network of medical homes. Over 20 years, WellMed Inc (San Antonio, Texas) implemented many patient-centered services, experimenting to find which belong within clinics and which operate best as system functions. The adjusted mortality rate is half that of the state for people older than 65 years. Hospitalization and readmission rates and emergency department visits have not changed over time, but preventive services have improved. Phased implementation across the network makes it difficult to link improvements to specific processes but they seem to have improved outcomes collectively.
as building blocks of effective ACOs (Medicare Payment Advisory Committee, 2009 ). Anthony Rodgers, deputy administrator and director, Center for Strategic Planning Center for Medicare & Medicaid Services, in a presentation to the Patient Centered Primary Care Collaborative, described several potential ACO models, including some that may not include a hospital (Rodgers, 2010) . This case study describes a primary care-based ACO that does not include a hospital or most specialists and evaluates some of their patient population health outcomes in the second decade of operation.
Two years ago, we noted that a clinic network in a national primary care research network stood out for its unusually high quality measure rates. Discussions with the network leadership suggested that it had many of the hallmarks of the PCMH including providing access to care on the patient's time frame and managing chronic disease and populations (Stange et al., 1998; Zweifler, 2007) , an information system that supports care and helps monitor quality (McDonald & Metzger, 2002) , teams of individuals to support coordination of care and links to community resources (Donaldson et al., 1996) , and a multidisciplinary team that delivers and continually improves care (Crane, 2003; Institute of Medicine, 2001) . They also had many of the features of an ACO in that they managed the full continuum of care with accountability for the overall costs and quality of care for a defined population (Rittenhouse et al., 2009 ).
WELLMED MEDICAL GROUP---TAILORING CARE AND BENEFITS TO PATIENT NEEDS
The WellMed Medical Group is a core group of 21 clinics in the San Antonio area that are the primary clinical network affiliated with the more diversified corporate structure of WellMed Medical Management. This clinic group developed a care model over the last 20 years that meets 97 of 100 points under the National Committee for Quality assurance (NCQA) definition of a PCMH. Neither WellMed Medical Group nor WellMed Medical Management own or operate a hospital, and they predominantly employ primary care physicians. WellMed operated under full risk capitation for most of 20 years and now almost exclusively cares for patients covered by a Medicare Advantage plan. This arrangement gives WellMed control of both funds and data in managing their patient panel. The flexibility afforded to WellMed by their current business model facilitated the evolution of the current system of care and benefit structure based on identification of patient needs and patient outcomes. WellMed employed continuous quality improvement and the Chronic Care Model long before consensus developed around the PCMH (Figure 1 ).
WellMed Medical Management serves more than 87 000 patients and plan members, mostly Medicare-eligible seniors in Texas, Arkansas, Florida, and New Mexico. We focus this case study on the core 21 WellMed Medical Group practices in San Antonio and exclusively on its Medicare Advantage patients for whom its care model is most fully developed. WellMed ACO functions routinely monitor costs and outcomes and develop patient and system interventions in response to poor outcomes and cost variations. They regularly provide patient and panel quality measures to clinics and individual clinicians in the network, and select referral specialists and hospitals based on their outcomes. The duration and evolution of their model and robust monitoring of dollars and data made them good candidates for external evaluation of ACO and PCMH functions and outcomes. Since its founding in 1990, WellMed has implemented many PCMH and ACO functions over time ( Figure 1 ) that we describe next.
THE CLINICAL TEAM
Each patient has a primary care clinician who coordinates all care and refers to specialists as needed. The goal for each physician is a panel of 650 patients for those who also do inpatient care, and 750 for those who do not. They typically place a physician assistant or nurse practitioner with 2 to 3 physicians and with physicians in solo sites. In 2008, there were 54 physicians and 17 nurse practitioners or physician assistants in the 21 clinics, and the patient panels for each physician ranged from 104 to 941 (median, 480) . WellMed has a case manager for each clinic and health coaches for each 1 to 2 physicians depending on panel size. They also have onsite or phone access to social services. Some WellMed physicians still round on their patients in the hospital, but the clinic group also has its own hospitalists and inpatient care management teams and a team of nursing home nurse practitioners. The WellMed Medical Group hired rheumatologists, dermatologists, and podiatrists to rotate among their clinics when they found it difficult to get timely referrals for these services, but all other medical specialists are contracted. WellMed provides dental, vision, and hearing aid benefits and other wellness programs, including nutritional counseling and a supervised walking program. 
Disease management
WellMed's current disease management programs focus on diabetes, congestive heart failure, ischemic heart disease, chronic obstructive pulmonary disease, and asthma, but are open to any patient with one or more chronic condition. The disease management program, HealthRight, is one of the companies under the WellMed Medical Management umbrella, which usually embeds disease management specialists within clinics. The disease management specialists were recently changed to "health coaches" and are much more present in the clinics, often attending clinician visits with patients, taking time afterward to clarify care plans, provide counseling, and evaluate for need of other services. Health coaches come from a variety of professional disciplines.
Onsite pharmacies
WellMed has an on-site pharmacy in many of its clinics for ease of patient access, coordination of the medication voucher program (patients can receive prescriptions without a co-payment), and improvement of communication between pharmacists, doctors, and patients.
Care coordination and transportation
The WellMed social services unit helps Medicare beneficiaries apply for the Medicare savings programs to reduce or eliminate Part B premiums and receive medication assistance if they qualify. Social workers are not typically placed within clinics but are contacted by clinic staff for help with a variety of services. For specialist referrals, WellMed has clinic referral specialists, who coordinate care with recommended specialists by helping to set up appointments, providing necessary medical records, and assisting with follow-up care. WellMed developed Comfort Care Transportation Service when patient data made it clear that patients who did not keep appointments were more likely to visit an emergency department or be hospitalized. This service provides free transportation to and from medical appointments for any WellMed Medical Group patient in the San Antonio area. The service improved rates of patients keeping scheduled medical appointments. WellMed inpatient case managers help coordinate communication with specialists, discharges, and skilled nursing or home health needs.
Technology to support the PCMH model
WellMed commissioned the development of an electronic medical record (EMR), which was implemented in 2001. The existing EMR does not have electronic prescribing (which reduced their NCQA score). Failing to find an off-the-shelf product to meet their needs, they are in the middle of a new contracted EMR build. WellMed also provides patients with a secured portable device in the form of a CARE band bracelet or key chain (GC Publishers, San Antonio, Texas) that has a USB port for computer access to an individual's continuity of care record (CCR) via secured Web-based application. The CCR includes the patient's general information, physician and insurance information, most recent WellMed medical records, laboratory results for the past year, allergies, immunizations, medications, problem list, and notice of last will and testament and/or living will on file. A patient's CCR is updated on the CARE band after each visit and is available to emergency responders or hospitals as a read-only document on a secure Web page. WellMed's EMR also has a member resource gateway, allowing patients to view laboratory results and CCR. WellMed's sophisticated data array and analytic team draw on the EMR, claims, and laboratory and pharmaceutical data to routinely monitor patient, provider, clinic, and system-level outcomes and costs.
OUTCOME MEASURES
For our evaluation, we specifically wanted to find out whether the WellMed model improved care for all patients. Our prevention measures include cancer screening, chronic disease care, and hypertension and hyperlipidemia control. We also assessed general health outcome measures including clinical outcome test values for chronic diseases and general hospitalization, readmission, and mortality rates.
DATA SOURCES AND ANALYTIC METHODS
Data analyzed for this study consisted of 2000-2008 billing and 2002-2008 electronic health record data on all aspects of medical care services provided to WellMed Medicare Advantage patients older than 65 years in the greater San Antonio area. It included data on outpatient visits, hospitalizations, medical vital measures, vaccinations, clinical diagnoses, laboratory tests, medical procedures, disease management, and prescription medications. After initial checks of the data, we ascertained the extent to which WellMed patients were representative of the average Medicare Advantage patient who is aged 65 years or older.
To determine whether the WellMed program developments were effective, we evaluated rates of utilization of preventive services and health outcomes. The denominator for each of these computations included all those eligible for the specific test. These rates and the references are presented in Table 1 . We abandoned risk-score adjustments for comparisons across years when we recognized a significant trend in increasing diagnoses and year-to-year consistency of diagnoses.
All analyses and all rates were calculated on an annual basis as a cross-section of patients in that year. Patients' plan eligibility was determined in each year using their eligibility effective dates and plan termination dates. Rehospitalization rates were calculated when there was hospitalization within 30 days of discharge from a previous hospitalization. Breast cancer and colon cancer screening rates were calculated only for those patients who were not previously diagnosed with cancer. For comparability with Texas mortality rates, we age-sex adjusted mortality rates and reported them by age-65 to 74 years and 75 years or older. All data management tasks and preliminary data analyses were undertaken using the SAS 9.2 and STATA 11.1 statistical software packages.
RESULTS
The WellMed patient population is slightly older and more likely to be male than the typical Medicare population. This did not change significantly between 2000 and 2008 (Table 2) . Patients were increasingly likely to be diagnosed with a chronic condition over the 8-year period (Table 2 ) and were more likely to be consistently diagnosed with a given condition across later years (ie, someone with diabetes in 2007 was more likely to have that diagnosis in 2008 than were people [in 2002] diagnosed with diabetes in 2001) (not shown). Improvement in coding was also seen for conditions that were not linked to better reimbursement under Medicare Advantage.
Rates of primary and secondary prevention generally improved substantially from 2000 to 2008, especially for colon cancer screening (11%-50%) but there were significant changes in appropriately conducting many of these tests (Table 3) . WellMed rates for successfully achieving hemoglobin A 1c and blood pressure control also improved significantly over the 8 years.
There were no significant changes in emergency visits, hospitalizations, or readmission rates (Table 4 ) over this time period. Mortality increased slightly in most age categories but consistently remained at least half the state age-specific mortality rates (Table 4, Figure 2 ).
We were not able to definitively link outcomes to implementation of specific medical home elements in the period for which we had data. Abbreviations: BP, blood pressure; DM, diabetes mellitus; HBP, high blood pressure; IHD, ischemic heart disease; LDL, low-density lipoprotein.
a Rates for adjacent years are significantly different (no overlap in the 95% confidence levels). 
DISCUSSION
Over a 20-year period, WellMed built a primary care-based ACO using capitated payment models including Medicare Advantage (Rittenhouse et al., 2009 ). This freed capital to invest in primary care infrastructure, reduce panel size, experiment with clinical teams, use data for quality improvement and strategic referrals, and build support services that individual practices could not otherwise afford. The incentives in Medicare Advantage led WellMed to dramatically improve coding of chronic diseases. This was related to payment incentives but leaders also indicate that this was essential for the capacity to develop registries and improve disease management.
WellMed improved preventive care for the conditions that we measured and achieved remarkably high guideline compliance for diabetes and blood pressure. Their mortality rates remain well below the state average, but have not improved over the last decade leaving us to wonder that which services before 2000 helped them achieve lower rates, and why those implemented since 2000 have not reduced mortality, hospital admissions, or readmissions any further since 2000. Another potential explanation is that there is a selection process-by patients, Medicare Advantage plans, or both-that explains lower mortality and hospital utilization than the comparison population. WellMed patients are older and more likely to be male (features typically associated with worse outcomes) than the Texas Medicare population.
WellMed uses internal demonstration projects to implement PCMH elements, meaning that there is no systemwide implementation date for any given service, making it difficult to tie outcome improvements to specific elements. Although it is frustrating This arrangement, an ACO built out of PCMH components, is but one model consistent with the vision espoused by the Medicare Payment Advisory Commission (Medpac, 2009). Despite not having a hospital partner, WellMed gives its medical homes and their patients access to services that individual clinics might have difficulty affording. Unhappy with its outdated electronic record and unable to find a commercial product that met their needs, WellMed contracted with programmers to build a system to their specifications. Most clinics and clinic networks without hospital partners cannot afford such custom builds, and most with hospital partners have historically had difficulty configuring systems that meet both hospital and clinic needs. The robustness of its information management system and full access to all Medicare Advantage data allows WellMed to monitor patient and population outcomes and identify weaknesses in their system and patients at high risk. They also use it to monitor the quality of the hospitals and specialists they do use, and when they determine problems with access to particular specialty services, they hire these services and put them on a circuit to service individual clinics. The organization also implemented pharmaceutical benefits to prevent patients from entering the Medicare part D "doughnut hole,"a transportation company to increase access and prevent missed appointments, have their own inpatient hospitalists and care management teams to improve continuity, and for treatment planning and transitions. These overarching features and culture speak to something larger than a medical home, approaching something akin to integrated service delivery networks but without owning hospitals or multispecialty groups.
This study has several limitations. First, we rely mainly on administrative data that were collected for purposes other than research. More importantly, these data are not available before 2000. Thus, trends in particular conditions and other outcomes reflect decisions about what to track. There were strong financial incentives to improve chronic disease diagnoses and coding. The underreporting of diagnosis codes in the earlier years precludes a meaningful risk adjustment of mortality rates. Finally, the incompleteness of laboratory data from WellMed limits the range of health outcomes that we were able to examine.
Next steps in our evaluation include further internal comparisons with archival data and disease-specific outcomes, a qualitative study focused on how WellMed arrived at its current model and the hurdles it had to overcome, an external comparison to other Medicare beneficiaries, and a financial assessment of the cost and returns of this model. At a recent White House roundtable, several PCMH demonstration projects reported on similar improvements in as little as 2 years (Grumbach et al., 2009 ) Even though we may not be able to discern which PCMH elements are most important, we hope to contribute to the understanding of which elements are collectively important, methods of implementation, and the costs/returns of operating a primary care ACO.
